Matrix metalloproteinase inhibition and the prevention of heart failure.
Matrix metalloproteinases (MMPs) are members of a large family of enzymes that can degrade extracellular matrix as well as other molecules. MMPs participate in a broad variety of normal and pathologic states, and recent evidence implicates the MMP family as potential mediators of cardiac dilation and progression to heart failure. This evidence is based on several lines of investigation. First, members of the MMP family are overexpressed in the myocardium in both experimental and human myocardial injury, infarction, and dilation. Second, overexpression of at least one MMP (MMP-1) in the hearts of transgenic mice can cause cardiac hypertrophy, dilation, and systolic dysfunction. Third, studies from multiple laboratories with different experimental models indicate that inhibition of MMPs through small molecules or gene transfer of endogenous inhibitors favorably affects cardiac remodeling. Fourth, targeted deletion of MMP genes in mice attenuates cardiac remodeling. These compelling results appear to fulfill Koch's Postulates as they may be applied to a non-infectious mediator of a disease, and thus current evidence supports MMP inhibition as a promising strategy for preventing heart failure. However, the crucial question of whether MMP inhibition benefits long-term left ventricular function and survival should be answered.